We have constructed new proximity function particularly for interaction between two superheavy nuclei based on the experimental alpha decay half-lives. The new proximity function is used to produce the alpha decay half-lives of superheavy nuclei whose experimental values are known. The new proximity function produces the alpha decay half-lives close to the experiments. Hence we can conclude that the new proximity function can be used to study the interaction between two superheavy nuclei.
I. Introduction
The accurate determination of the interaction potential between two nuclei is different task and researchers are involved in this direction. The Coulomb repulsion force is a long range and nuclear attractive force is a short range force. Coulomb part of interaction is well known. Whereas nuclear part is not clearly understood. From the literature survey, it is observed that there has been many efforts to calculate nuclear potentials [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Among such methods, proximity potential is found to be simple and accurate. Shi and Swiatecki [12] were the first to use the proximity potential. Proximity potential is composed of two parts. One depends on shape and geometry of two nuclei. The other is the universal function   s  only related to the distance of separation between two nuclei. The universal function is independent of shapes of two nuclei and geometry of nuclei. The idea of universal function is fundamental advantage of proximity potential. The exact value of nuclear potential depends on the barrier penetrability which intern depends on proximity function. The different proximity potentials used in the study of heavy ion fusion and decay process. Bass in 1977 [13] introduced nuclear part of interaction potential based on experimental data of fusion cross sections by adopting liquid drop model and geometric interpretations and is given by
The universal function is given by [14] evaluated nuclear potential using the following universal function expression (prox 1980 
The nuclear potential was studied by Qu et al., [20] using the following universal function which is also known as prox 2014. [21] [22] used proximity potential for the preformed cluster model. Many proximity functions are available in the literature to define decay process and fusion reactions. There is no specific proximity function to study the decay process and fusion reaction in the superheavy region. There is a need to develop the new proximity function which produces experimental half-lives. In the present work, we have constructed new proximity function for superheavy nuclei region based on the experimental half-lives.
II. Theory II.1 Construction of new proximity function based on the experimental alpha decay halflives
According to the WKB theory, the probability per unit time of penetration through the barrier is
The barrier penetrability is given by
Here  is the reduced mass and it is given by
where m is the nucleon mass and A1, A2 are the mass numbers of daughter and emitted clusters, respectively. For cluster/alpha decay, the turning points 1 r and 2 r are determined from the equation,
After solving the above integral in eq. (1),
Penetration probability P becomes,
But total potential is the sum of Coulomb and proximity potential,
The above equation also represents the nuclear potential, which is based on penetration probabilities. The penetration probability intern depends on half-lives. But proximity potential (VN) is composed of two parts. One depends on shape and geometry of two nuclei. The other is the universal function   s  , only related to the distance of separation between two nuclei.
Comparing the equation (9) and (10), we get,
The above equation gives the proximity function which depends on the penetration probability (P), energy released (Q) and Coulomb potential between emitted cluster and the daughter nucleus (VC). After substituting
In the above expression, 2 1 T is the alpha decay half life. We have used the available experimental half-lives of superheavy nuclei and evaluated  for different values of separation of nuclei (s). After evaluating  at different s, we have constructed equivalent function for  . The constructed new proximity function is given by the expression 
This proximity function is referred as "Prox. 20MS". This proximity potential is based on the experimental values of the available alpha decay half-lives in the superheavy region.
III. Results and discussions
The nature of variation of proximity function with the separation between two nuclei is shown in figure 1 . We have used the proximity functions available in the literature [13] [14] [15] [16] [17] [18] [19] [20] and evaluated the alpha decay half-lives of superheavy nuclei whose experimental values are known. The comparison of alpha decay half-lives produced by different proximity functions along with the experimental half-lives are shown in the figure 2. The alpha decay half-lives evaluated using the present constructed proximity function is also plotted along with the corresponding experimental values in the 10 th panel of figure 2 .
To check the predictive power of constructed proximity function, we have evaluated the deviation of logarithmic half-lives with that of the experimental half-lives for different proximity functions available in the literature [13] [14] [15] [16] [17] [18] [19] [20] and this deviation is graphically presented in figure 3 . The deviation of logarithmic alpha decay half-lives produced by the present proximity function with the experimental values is also shown in the 10 th panel of the figure 3. Again, to check the accuracy of prediction of experimental logarithmic values, we have also evaluated mean deviation of logarithmic alpha decay half-lives produced by the different proximity functions with the experiments and it is shown in figure 4 . From this comparison it is observed that, the mean deviation of logarithmic half-lives are small for present constructed new proximity function. Table 1 shows the comparison of logarithmic half-lives produced by different proximity functions with that of the experiments. From this table, it is observed that present constructed new proximity function produces logarithmic half-lives close to the experiments. Hence we can conclude that, the present proximity function produces logarithmic alpha decay half-lives for superheavy nuclei.
IV. Summary
We have constructed new proximity function particularly for interaction between two superheavy nuclei based on the experimental alpha decay half-lives. The new proximity function is used to produce the alpha decay half-lives of superheavy nuclei whose experimental values are known. The new proximity function produces the alpha decay half-lives close to the experiments. Hence we can conclude that the new proximity function can be used to study the interaction between two superheavy nuclei. 
